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Abstract (Basic): EP 274151 A 

A process for producing polyesters by aerobically culturing 
microorganisms with nutrient limitation is characterised by culturing 
Pseudomonas oleovorans (PO) bacteria under aerobic conditions in a 
nutrient medium contg. an excess of a carbon source, and a limiting 
quantity of at least one of the other nutrients essential for growth, 
the carbon source comprising at least one assimilable acyclic aliphatic 
hydrocarbon cpd. and if desired, recovering the biopolymer formed from 
the cells. 

USE/ADVANTAGE - The structure of the biopolymer can be easily 
controlled by selecting the substrate. Polyester type biopolymers can 
be produced with side chains whose length can be varied in an 
adjustable manner and which may contain a terminal double bond. Owing 
to the terminal double bonds, the resulting biopolymer can easily be 
chemically modified in a controllable percentage of the side chains or 
cross-linked with other polymer chains. The polyesters obtd. can be 
used to form e.g. sutures, films or skin or bone grafts, or can be 
hydrolysed to produce optically active carboxylic acids or esters. 
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Abstract (Equivalent): EP 274151 B 

A process for producing polyesters by aerobically culturing 
micro-organisms with nutrient limitation, characterised by culturing 
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Pseudomonas oleovorans bacteria under aerobic conditions in a nutrient 
medium contg. an excess of a carbon source and a limiting quantity of 
at least one of the other nutrients essential for growth, and if 
desired recovering the biopolymer formed from the cells, the carbon 
source comprising at least one assimilable acyclic aliphatic 
hydrocarbon cpd. with the exclusion of n-octane. 
Dwg . 1/8 

Abstract (Equivalent): US 5334698 A 

Optically-active polyester is isolated from Pseudomonas oleovorans 
cultured is a nutrient medium contg. 1 or more (6-7C) or (9-12C) 
paraffin prod, or 1 or more (6-12C) paraffin oxidn. prod, as carbon 
source. 

Polyester has units other than exclusively 3-heptanoatetanoate) 
units shaving formula C(0)CH2CH2 ((CH2)mCH3)0, (where m is 2-8). 

USE - Used in prepn. of a suture, film, skin graft, or bone graft. 
Dwg . 1/8 
US 5135859 A 

Polyesters including units other than 3-hydroxyoctamoate are prepd. 
by aerobically culturing Pseudomonas oleovorans in a nutrient medium 
contg. excess C-source and a limiting amt. of 1 or more nutrient 
essential for growth. C-source comprises 1 or more (6-12C) paraffin or 

Karaffin oxidn. prod, other than exclusively n-octane. The polyesters 
ave the formula (I) where n = 2-8. USE - For making sutures, films, 
skin or bone grafts. The hydrolysed polyester may also be used as a 
source of optically active acids. 
(Dwg . 3/8) 
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5 y X t J: 4 S^ftSK^-&*i± . 1983*f fcDe Sraet h lZ 

J "9tw>T*3ftfc. y^y;>-x2 

iiX9<a-?Vf77 t-\,zi. *), *y-3-tl*o*J' 
7*f-U-h* (PHA) rff'JIXf^, *J*&<jK'J-3 

-t FoJf^jry^yx-btin^stLfc 3o 

C0|5|£ft-£W. ftttfl£Vti4Hrc£*a*l (Ketela 
ar£>, Tetrahedron Letters 26 (1985) .4665 - 4668) , 

y^yuvx$^t/v-t, £j*$ft*: (s) - 



7) 1tif 2642937 

1 4 

(S) -3-t r-*n*W777X-r-, ^f;UXf 
;k fcitf (S) -3-t r-'a#^T^7x-h .xf- 
;i/XXr;W fc £it$1" £ .1 1 d i -> T , i^a-Ht^ 

?KL>T-ii, (R) -3-t Kn^i^Hf/x-hfc 

T,RiiT/^^*- ( CH2 ) «CH3,*fc{iT^7-x;^- 
10 (CH2) m-i — CH=CH2 , Stt^L. iC-?m(i2-8S?S-C 

Vl-li, t/t-R) -3-t Hn^i>A.df-ty|gx 
Xf;KR=C3H7) fc, (R) -3-t Fo^:t77 

ffM$ft§ffi^y^-(cm6^7v-<7)|3|5E (jy 
T#S8 ) 14 . *<9itr 'J 7 7 U y X3&«««rCft 

9, ^OflfeflfSL7t ; &/-7-^f-;l'XXr^Sr, ^ 
7 d-7 1- /5 7 < - 1 itte ho^hy- 

20 2.irW 

itm -cmsiLnzmzm^, mi 

X+OtfU -3-t F P x7*f-W- 

BrauneggiJ, (Eur.J. Microbiol. Biotechnol. 6 (1978) 29 

»fc^77y>-75rff^, ^tf5ttdfJ-7-*»t^c«ft 
30 fc-t/^-^-f/UXXfJl'Sr, ^^D7f-/57^ 

y? <~t-?XX^? Yfli^m^-f, ^20A(i 

t. ^-cstt-^iis^iwrtiJfcti. t = 5^ 

2.. ^2HB{ifitaS ; SrGLCt-7WMS^7-y^ 
t. 175tfc{t^t-7i±3-tFnJf^^77yi?7 
f-;l/X7>r^ ; e7-?-07°n h VftSf* *) , 192tfc(t 
§e-7l4NH4-3-t FoJfv^-^7>-K7f-^X7. 
40 f;^St. S20Cii, iO^^^LCe-^OMSA" 
7 - y Sr*-T . 147*3 i fc »t * t- 7 14 ^fx-fil 

3 - 1 Ho* ^A.Jf-ty^^xxr;U(7)TD F yft 

WdMZ,n-*99y\,Zkhi/3.-**i'X 

7 ywfetiffliS&oft-MMt&m , KxrctTtt*^ 

«KSIfcJ:9, ^-LT^ 77-;u+tcfc{f&a^<7)ie)gO 

aarciq*4Miittfofc (»3H) . »3Hi±. >r77 
50 7 y ^xmznif&j y^ji-i/iyowiw 
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1 5 

turn* s s. Kftsnfc l , aca»^«awi^* *a tfc 

0. lM.0riS*<OHWiCfi&x ■y^>' F/U7&I><ST3 

otv?-, ,r<?MWWa|KU^ h£l5% (V/ 

v ) Msm&ittsx 9 j -)vwm*\ tsaas l , ai 

f45rl00'CT'140^|SI > 7mf<n^-5-«f 

1 . Onl <r>%&%t , t y ft; Lfc y f-/Vx* r/V& . 

»ajt4. ( 5m4ooox g ) x-mftrnz* 

It*. 
IS 

#7>XTF4 -1L (ATCC 29347) fcfflWtfr^fc. 

ml<?)Fi$mz£*),3ffClZXl&&Tl'-h (200rpm) ± 
£>* : 

MgS04-7H 2 0 0.2g/« 

^xvie^mj^a 2.0g/e 

NaNffe ■ HPO4 ■ 4H2O 3.5g/e 
K2PHO4 10.0g/« 
1000* MI 1 ml/e 

1000* kh±, in Hci+tojfi'Pie^^ojBa-cAO. 
#£«au:«fciii;i*. 1000* wrti. jarraBS-r* 

* : 

FeS04-7H 2 D 2.78g/« 

MNCk-4H 2 0 1.98g/« 

CoS04-7H 2 0 2.81g/« 

CaCh-2H 2 0 1.47g/e 

CuCh-2H 2 0 0.17g/t 

ZnSO,-7H 2 0 0.29g/« 
*1N HC1 £m#tl. 

TR) fc500mlCDE* J9*£A*l. 4lW<7)ftjgttT'J)-i.pH 
6.9fciB*LT. 3>t:*-?-fflWX'5% NHafclN H 2 

JED.0.T.) £60%£mtfrfM;:, SMMA^rjyt;^- 



1 6 



?HWPa>/£JH1^8B#L* . fc«(i,600rp«tf)jt 
JTCSIfLfc. 

K 2 PH04-3H 2 0 7.5g/« 
NaNH4PH04 • 4H 2 0 3.5g/« 
KH2PO4 3.7g/« 
1000* MT lnl/« 
lOOmM MgSD4 10 ml/ « 

1000* mt»gS04}g?ScO^^, fl&COjfcfr£&Wbfc 

10 afcjnifc. %-mMii£v**)^-Mk ix.io 

-20% (V/V) O^^^ySrJnifc. i^iMSrTVt 
-7fcJ:4 pHSSJfc fc ffl^T fflV ^ fc . 6. 5mg/ml^» 

<oa*»rifi-e a r>fc. 

r£SS6¥£MLT, #IjB&ft (Witholt.J.Bacteriol.10 
9 (1972 ) 350 -364) fc^'J-?-«ffiM <a$2JBfc X 

20 oflfF-rit. <**-ci«b<8* 

Mem5% ) . 

r«:E* igffiii. 2N KOHiilLKlN H2SG4 %WiK$lZ\ 

fc ,2Bg/»lcoSHBaTO ? jtfife§W#l. . 
4. SA'>f 3r,-KU-7-OffM 

dizmmmuz. umizii, m-t&t&mizmi 

X, K^E* tffi&m**:: 
30 P0ffl:E* «*Sr40«fc«RL, S*SrNH4Cl^T17i 
ntX-MtX, mWz. ig#pH{i,2N K0H^j;^2H H 2 S04 

X'-^zmnit: . i coJgflfetflPfrtS 'J , 2ug/m 

S«K:E* mmz, lOOmM MgS04{CftxT. *l»*WMgS0 
4SrjDiTfi^?ISf-0.4niMfc U. -?"LTJ)S4c7)MgCl 2 
SrjD^.T«»iSS2r0.6nMfc tfe. pH{i,5%7>"*-T 

Mg»:E* tgffi{C,100«iM MgS04{Cfti.T. £&JlOMgS0 
40 4S:JtIx.Tft^ilSS:0.1iiMfcL, * tTJ>SM^MgS[)4 
£totX&&mt£Q.<Mt Itz. p«4,5XTy*-T 

5-, ±0»3JHt^LfcJ:-3t«ISLfc. 

tzzmizmz izk imvfLbtii * iMnmwazm 
a, %L5mizJrcr£oi,z$ffit&. msmAimmcou 

50 ES. *5HB«^*v">A«MR. ^50C{iijyK 
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1 7 



1 8 



MR 


'J -*--(%) 


P 


15 


S 


7 


UK 


10 


N 


15 



10 



w<77 -f y£, j fc LfcT)"! 
i2C0n-^77<f y-C'£WU#S £ fc Si?**!***** 

(H6HA) ,n-^.7*y (»6HB) ,n-/+y 
60C) ,n-r*> (»6HD) ,n-^yf^l> (£6 
0E) , iUt/n-Fr^y (SS60F ) "C**. HA 





-OS 

(1) 


(I*H)I2) 


tf'J-r-tt* (3) 


3-0H-C6 


3-0H-C7 


30H-C8 


3-0HC9 


3-0H-C1O 


3-0HC11 


30H-C12 




1.2 


22 


1 
















6.7 


22 




1 














12.5 


31 


0.11 




0.89 












9.2 


27 




0.33 




0.67 










12.5 


31 


0.10 




0.66 




0.24 








8.4 


54 




0.23 




0.63 




0. 14 






3.4 


54 


0.02 




0.31 




0.36 




0.31 



(1) '<4 *X')*-o>1±M**Q,*mig/imm*aM. 

<2) -? - i> wmwKb o , *mm\& 

3-0H-C6:3-fc Ko+^iff^i-h 
3-0H-C7:3-t Yu**/-*>.-ff;*-Y 
3-0H-C8:3-t K04'>-*?yyi- h 
3-0H-C9:3-t Kn + i/-y±yi-h 
3-OH-€10:3-t Y^i/~i > i)Jx.~Y 
3-0H-C11 :3-t KP*J/-*Vf*yx-h 
3-0H-C12:3-t Ko*i/ K^yx-h 



?-i ( 4HT«^, * LTftftfttfiSIWV"?? y * 
yii, »fcft*R3WS»W&7v-i:$:6. Cft<^y 
v-(4, $K3-t h'n^-r/t^yx-h-t* 1 ), 



6. tfuy -r yt J: l >U ~?-<r>m®. 
i^-K^-t* XlsXtfyyzit, tfzn-*V7 

j ym-ommaw^^-nk ixmmx-z 
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1 9 

-?*tte3-t F P^r ^ jJ" ^ r ySxxf^ 2: 3 - b F 
fttt , * tl^tiCO^lZH V >T .GLC/MST'^tff $fi£> i. 

m&. ax v# y *?- * m&th * /-?- £^ t , 

gll : n-7 * y C J; r> T£ W L 



20 





# 'J v- 


(Wm) 


in 


r > 


8,0 


25.0 


3-QH"6:0;3-0H-6:i; 
3-<JH-8:0;3-0H-8:l 


> 


6.3 


24.0 


3-OH-9:0;3-OH-9:l 


> 


3.4 


26,0 


3-0H-8:0;3-GH-8:i: 
3-OH-lO:0;3-OH-10:l 



10 



20 



30 



40 



3-OH-6:0:3-t K a + ^-^+U" y x- h 
3-0H-6:l:3-t Fa + i/-5-A*t;x» h 
3 0H-7:0:3-t Fa*i"s:/*y x- h 
3-0H-7:l:3-t Pa** -6 -^/s- h 
3-0H-8:0:3-t h'o+^^yx- h 
3-0H-8:l:3-t 9 V J il- h 

3-QH-9:o:3- tFn + w^yx-h 
3-0H-9: l =3- 1 F a * i/-8-y t^x-F 
3-0H-l0:0:3-t \'v*i/fn J 
3 OH I0:l:3 t Ka#J'-9-f*yi-h 
3-0H -ll:0:3-t Ko+i-^fAyi- h 
3-0H-ll:l:3-fc Fa*->-l0-7>7*;<7/:n- }■ 
3-0H-12:0:3-t Fn*J/ F^^x-b 
3-0H-12:l:3-t Fa*JMl- Fx*>x- h 



&Xl/l-T-tyizXr>X>'W*#W-*&. 
fcfhlfe-hifih IZt tfijkZtiZ . U>U M^>t 



ttLTW&. L*»Ul-T-fe>fcJ:£4W<9|BW;:jBJ«3 
A.X^^ZtltK^Xht. 

if , am y 1 - \7fy, l - yr-fe 

y, tsxvi-YT^yizx-iXbmzzzbifitmz 

£55% (*?f VfcJ:6£fr ; SI6I|#^) tf) 

fflmt.ittmtfyr&ij&gftx', ms^x^iz 
dizjmuz, 

J; t L fc^w -y a. 









6:0: 6:1 


: 8 : 0 : 8 : 1 


100 : 0 


0.0 




0. 11 : 0 


:0.89 0 


75:25 


8.2 




0.07: 0.001 


:0.85 0.08 


50: 50 


18,4 




0.06: 0.01 


:0.75 0.18 


25:75 


30.2 




0.03: 0.01 


:0.67 0.29 


0: 100 


54.4 




0.07: 0.07 


: 0.38 0.48 



t, xv-?-iz}5vi-m&n-gmz%ikz-itm 

n-A'770' (m53S#,^) t5XVl-*l>7 4 > 
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2 1 

9 9 y t v>i : lil-awcjn* «, 

X',\o-i5%0)immm^xfi-otz. 
msii, z0)£oizix&mit:m, tavzm 

ztc, yftwm i *mm-h i 

l-*99J-)Vtf, tkmsiVtfW-mmRklX 

m-0)imm&xv : z.*)i<3r~Btix , ya-ntt 

x *u*Xyyxmmitz%r&lz% J $ l ztitz, 

0)fcf& 



22 



mm 








+ 


# 




+ 






+ 


+ 








y 










+ 






+ 






+ 






+ 






+ 


2,2-5* 














+ 


+ 



20 



30 



1 "£ir^*Lfc«fc*tf6E*t,*«>*tt? 
-H- S*K»KA*5tlO(7)fflT*£Jia»4*, 

-•K5yXTF4-IL (ATCC 29347) fcffilvCfiSfc. £<7) 

r. »*<<oBBiatict, 9 v±it\i&\ 
-Mzx&HL&mntfv -7-mmz-o^xm^fz ■. 

GPo-12:0CTT5>X3 F£ft£f L&VXPo-l, 
PpG-l^x-F^^-X T^-r.Chakrabarty(Cj;0* 

PpG-6:0CTT7°7X 5 FfcfiM*tSPpC-l, 



40 



PPS-124:CAH/DCI1|^T5XS KtffJ#tiW- 1 . 

Z\ tl h 0)ffl&li , 250ml <7)X- l/y7-ft-75X3'f 
O50ilE« (®3«#BB) T-,4%^^^y, ifcliD 
CITyX 5 Ka*arV>*£fc{±.4% 1 * , 

m-0)mm£tfx.*>i*-Mk ixm^xtmi 

316 : GPo-l UgSftt;: J: 5 * 
'J-3-t Ka*-> + ? 

? y jc- f- o>£g 



10 





5 K 










GPo-1 


OCT 




5.9 




GPo-1 


OCT 




2.9 




GPo-12 








6.1 


PpG-1 






7.7 


24.8 


PpG-6 


OCT 




1.8 




PpS-124 


CAK/OCT 




0.02 


+{2) 



Brttdf 'J -3 -t Fa*x7# /x- F £#«-t64ji 
36&»& , # U * B**#T5 X 5 F T{± 

xymm-mmt ixm^minzi, 

10. # ! J - 3 - 1 Fn* i^T/Mr yx- Fco* 1 'J 
ft 

HHRjJf 'J - 3 - 1 Fadf^^ ^yx- F - 3 -h F 
D^^dfHfyx-F (PHOH) *s±tflM(!|fU-3-t 
Fndr^^^/x-F-3-h KnJf^?^/i- 
F-3-h Fo J f-/ J \Jf-tyx-F-3^b Fn*^ 

^■■tfyx-F (piranj) 0)fti a. ()«) , it* (ti) & 

i^^xte^SS (Tg) ^^gL^ 0 #^>iifc€** 
— F (pbb) ofifcStt. 



50 



( 12) 



23 
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# 'J 


MW(g/mol) 


Tm(XJ) 




PHB 


8.0X10 6 


167 


-4 


PHOH 


2.8X10 6 


56 


-35 


PHOHU 


2.8x10 s 


* 


-35 



rsii0] 

H H~ 
R H 0 



24 



(^0^^) 10 
[Hffi^^^iiHS] 20 



X7a-?\-y?7j~ (GLC) , -?-lT3g2HB*>J:tf 
C(i, V^X^ (MS) <7)fS££jjrf „ 

m40{i;K U-3-h Fn^fy7;W y|fcx*T/K9# 

3 - t Ko^ ^witafyK?)4i^Tit. 
Huts**. 

mmte*79> (msmA) t*?T> oksbb) 



6 100 

(%): 



157 



c ioo 



(%1 



T 



I7S 



1 1 ' ' '-T- 



U7 



11W 



via, 

0 4 8 J2 ' 100 150 '200 250 ' 300 
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